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FOREWORD

The NEW CLASSIFICATION TECHNIQUES Task applies psychological measurement
mothods to enable the Army to make the best use of the different skills and aptitudes of
Its enlisted personnel. In a continuing series of studies, research is conducted to attain
Iricroasingly accurate arid differentiated measures of individual potential. The aptitude
area measures are kept up to date and effective by developing new tests and improving
existing tests for incorporation into the Army Classification Battery and the Army's apti-
tude area system.

Currently, a large-scale validation study of experimental and operational tests is
being conducted across the full range of the Army's military occupational specialties. The
tests are evaluated for their effectiveness in predicting final grades in Army school train-
Ing courses to which th&, men are assigned. For varying percentages of cases in the schoJol
samples, however, final course grades were not available (in case of failure) or were of
questionable interpretation (in case of turnbacks who repeuted all or part of the course).
The present Technical Research Note deals with the methodological problem of treatment
of these cases in orcr to retain the representativeness of the original samples.

The entire research Task is responsive to special requirements of the Deputy Chief of
Staff for Personnel and the U. S. Continental Army Command as well as to requirements to
contribute to achievement of the objectives of D artment of the Army RDT&E Project
2J024701A722, "Selection and Behavioral E onnel Measurement," FY 1968
Work Program.

E. UHLA Director
U. S. Army Behavioral Science
Research Laboratory



PROCEDURES FOR ASSIGNING CRITERION GRADES TO FAILURES AND
TURNBACKS IN ARMY SCHOOL COURSES

BRIEF

Requirement:

To determine the procedure to be used in assigning grades to Army school training
course failures and turnbacks in the 24,000-man sample for validation of the Army's ex-
perimenta' differential classification battery.

Procedure:

Alternative methods of assigning criterion course grades to the academic failures
were analyzed for two Army school (MOS) courses to determine which method provided the
most appropriate criterion measure. in the case of academic turnbacks, the issue was
whether the grades assigned by the school were inflated by the extra training they re-
ceived.

Findings:

For the failures, no one method showed marked advantage. A single grade was there-
fore assigned to all failures. This was set at about one standard deviation below the
minimum passing mark.

Turnbacks were found to have lower grades than regular passers at given levbls of
aptitude. No compensatory lowering of their grades for the validation analysis was there-
fore necessary, and the grades assigned by the schools were therefore accepted. Those for
whom no school grades were available were assigned a grade one standard deviation below
the mean of regular passers.

Utilization of Findings:

With the procedures selected by these analyses, samples reflecting the full range of
Army school training performance could be used in validating tests of the experimental
differential classification battery. The biasing influence of excluding an important segment
of the sample or of assigning scores to that segment on a judgmenta! basis was thus
3voided.
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PROCEDURES FOR ASSIGNING CRITERION GRADES TO FAILURES AND
TURNBACKS IN ARMY SCHOOL COURSES

BACKGROUND AND PURPOSE

A large-scale study to validate the Army Differential I'OS Battery
(ADMOSB) is nearing completion. The tests in the battery are designed
to measure knowledge, skills, and interests that are predictive of
success in specific occupational fJelds. Initial selection of tests for
the battery was based on validazion data obtained on enlisted men within
a limited group of military occupational specialties (MOS). The tests
showing satisfactory validity were selected for ADMOSB, and the battery
was administered to about 25,000 Army enlisted men in over 100 training
courses. The experimental tests are to be compared to the operational
Army Classification Battery (ACB), arl the new tests showing satisfactory
differential validity will be incorporated in the revised ACB as replace-
ments for, or supplements to, the operational tests.

The criterion measure to be used in validating the tests is the
final course grade earned in the regular training courses. Validity data
were collected in a natural operational context, which precluded exercis-
ing experimental control over the treatment of the trainees. With so
many individuals and training courses, it was inevitable that some indi-
viduals would not progress along the normal schedule. About 5,000 men
(about 20 percent of the original sample) did not graduate at the sched-
uled date. About 8 percent of the total sample were academic failures
and 6 percent were academic turnbacks who had to repeat portions of a
course because of poor performance. The remaining 6 percent withdrew
from the courses for nonacademic reasons. The meaning of any course
grades reported for failures and turnbacks was questionable; in many
cases, grades were not even reported. The grades for the 80 percent
that completed the courses on schedule may be considered reasonable
indicators of the Lnowledge and skills the men had at the end of the
course. Procedures needed to be developed vo estimate ci-iterion grades
to be assigned the academic failures and turnbacks that would place them
on the same score scale as those who graduated on schedule.

The academic failures are clearly from the low end of the criterion
distribution. If they were to be omitted, the distribution of grades
would be seriously curtailed. These cases had to be included if the
samples wore to be representative of the full ranga of training perform-
ano.. ,

Fnd-of-course grades were available for some of the academic
failurz,, but not for all. ln developing procedures for assigning
criterion grades to all failures, primary consideration was given to
maintaining a linear relationship between predictor and criterion. The
relationship between predictor and criterion is generally described in



terms of a linear model; the grades assigned to the failures should
therefore conform to the model. The decision was made to assign to the
failures criterion grades that would maintain the linear relationship
observed for the group that completed the courses in the regular time.

The academic turnbacks are also special cases because their instruc-
tional time was longer than normal. The primary consideration was
whether the grades of the turnbacks should be adjusted to reflect the
extra training. If the grades for the turnbacks were found to be higher
than for those who graduated at the regular time, holding aptitude con-
stant, then a downward adjustment appeared warranted. If the grades were
not higher, then no downward adju:tment would be required. Grades of the
tirnbacks could of course be lowered to compensate for the extra time and
cost involved, but such a penalty would be based on administrative con-
siderations, not on the regression of grades on predictor. To determine
whether the grades of the turnbacks were inflated, the regression of the
turnback grades on a valid predictor was compared to that for the group
who completed the course on schedule.

No statistical analyses were performed for the group that withdrew
from the courses for nonacademic reasons. In contrast to the failures
and turnbacks, no systematic selection factors were operating for this
group. Since exclusion of the group would not bias the sample, no
attempt was made to find reasonable estimates of the final course grades
for the men in this group.

ACADEMIC FAILURES

Alternative Methods of Assigning Grades

Of the 25,000 men originally tested, course grades were obtained for
about 24,000. Of this number, 1,990 (about 8 percent) were academic
failures. Some were terminal failures, since they completed the course.
Some, designated early failures, were dropped before the end of the
c jarse. Final grades were available for some of thi terminal failures
but not for all; no final grades, of course, were available for the
early failures.

Three alternative methods of assigning grades to the failures were
analyzed. The three methods resulted in three criterion measures:

1. For the terminal failure, the grade raported by the school was
used. For the early failures and the terminal failures for whom no
grades were reported, an arbitrary score one standard deviation below
the- minimum passing score was used. The standard deviation was computed
on the men who passed the course in regulation time (regular passers).
If a terminal failure had a final grade that fell more than two satdard
deviations below the minimum passing score, the arbitrary decision was
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made to move his grade up to two standard deviations below passing. With
this method of assigning grades, the distribution of grades was continu-
ous to the point tiro standard deviations below the passing point, except
that the early failares and terminal failures without grades were all
bunched at the point one standard deviation below passing.

2. All failures, both early and terminal, were assigned a single
grade one standard deviation below the minimum passing grade. Again,
the standard deviation was computed on the regular passers. With this
method, the distribu°tion of grades was discontinuous between the minimum
passing point and one standard deviation below.

3. A distinction was made between early and terminal failures. On
the assumption that the terminal failures showed more promise in the
course than the early failures, a grade that fell three-fourths of a
standard deviation below passing was assigned tu the terminal failures,
and a grade one and one-fourth of a standard deviation below passing was
assigned to the early failm es. The early and terminal failures were
thereby separated by one-half a standard deviation.

In this third method, the failures were represented by two points,
in contrast to a single point in the second method and a more continuous
distribution in the first method. The first method made Maximal use of
the information reported by the school, the second made minimal use of
that information by treating all failures alike, and the third made a
distinction between early and terminal failures.

Samples

The effects of the three alternative methods of assigning grades to
the failures were studied in two training courses, the Airplane Repairman
Course (MOS 3511) and the Power Generation Specialist Course (MOS 6G61).
The Airplane Repairman Course sample had an average failure rate of 10
percent, with 43 failures out of an enrollment of 425. Of the 43 fail-
ures, 18 were terminal failures and 25 were early failures. The Power
Generation Specialist Course sample had a high failure rate of 22 percent,
with 40 failures out of an enrollment of 180. Of the failures, 28 were
terminal failures and 12 were early failures.

Statistical Analysis

As a first step in the analysis, product moment correlation coeffi-
cients were ccmputed between the Army Classification Battery tests and
criterion measures resulting from each of the three methods of assigning
course grades. If one method resulted in a more linear relationship,
and therefore higher validity coefficients, then that would be the pre-
ferred method. The linearity of the regression of grades on a predictor
was studied by means of a scatterplot between the General Technical (GT)

3-
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Aptitude Area scores and the course grades. The GT score was used because
it had a high general validity and the range of GT scores was likely to
be large. Both conditions would tend to make any ncnlinearity more
apparent.

Results

The validity coefficients for the ACB tests and GT against each of
the criterion measures are given in Table 1. In the Airplane Repairman
course sample, the correlation coefficients of each predictor with the
three criterion measures were virtually identical, and the correlation
coefficients between the three sets if criterion acoros wore almost unity.
In the Power Generation Specialist :#ouraa namplo, thvere wore now small
differences in the validity coeffi:$ent, *In general, the validiti coef-
ficients for the method in which all iallurefi were uasigned a Angle
grade (criterion B) were one or two points i.wtis 'ba i tbko#.P for the other
two criterion measures. The differonce, however, was not dramatic enough
to make one method of assigning grades clearlv superior to the others.

In addition to the correlational analyses, which impose a linear re-
straint on the relationship., scatterplots between OT and each of the
criteria were prepared. If a curvilinear relationship exists, it can be
noted in the scatterplot, The regression line for the Airplane Mechanic
sample is shown in Figure 1 and for the Power Generation Specialist
sample in Figure 2. In both courses, the pausing score is 70. The points
plotted in the figures are the mean course grades at each level of pre-
dictor score. Only one set of means is shown in each figure because in
each sample results for the three criterion measures were indistinguish-
able. With the high degree of similarity in the means, the three re-
gression lines in each sample would virtually coincide.

Since the three methods of assigning course grades to academic fail-
ures had similar rmgression lines, the methods would also have the same
degree of linearity. The regression in both samples was essentially
linear and the distribution of individual cases around the regression
line (not shown in the figures) appeared to be random.

In the absence of any marked differences among the methods, the
decision was made to adopt the one computationally most convenient--to
assign a single grade to all failures, both early and terminal failures.
This grade was set at about one standard deviation below the minimum
passing mark. Since the standard deviation of regular passers in most
samples was around 5 points, a grade 5 points below passing was assigned
to the failures. In a few samples, grades had been assigned on a differ-
ent scale, and for these samples 12 points (rie standard deviation) were
subtracted from the passing mark.

-~-- -" -4--
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ACADEMIC TURNBACKS

Another large group of exceptional cases is composed of the academic
turnbacks or recycles; 1395 cases, or about 6 percent, were turnbacks.
Men in this group repeated portions of a course because they had done
poorly in one or more units of instruction. As mentioned earlier, the
issue for the turnbacks was whether to lower their course grades to com-
pensate for the extra instruction they received. The method used to
resolve the issue was to compute separate regression equations for turn-
backs and regular passers. If the regression line for the turnbacks was
significantly higher, then their grades would be adjusted downward to
make them comparable to thb grades for the regular passers.

Samples

The Arithmetic Reasoning Test (AR) from the ACB was chosen as the
predictor because in previous studies it had high validity (r over .60)
for similar courses. Two samples were selected for analysis, the Fixed
Station Receiver Repairman Course (MOS 2711) and the Radio Relay and
Carrier Attendant Course (MOS 2931). The Fixed Station Receiver Repair-
man sample had a turnback rate of 24 percent, 33 turnbacks out of 141
cases. The Radio Relay and Carrier Attendant sample had a turrback rate
of 16 percent, 68 turnbacks out of 420 cases. The regression of course
grade on AR was computed separately for passers and academic turnbacks
in each sample.

Results

The regression equations for predicting course grades from the
Arithmetic Reasoning Test are i-hown in Table 2. The regression lines
for the F.xed Station Receiver Repairman sample are depicted in Figure 5
and for the Radio Relay and Carrier Attendant sample in Figure 4. he
regression lines for the academic turnbacks were substantially lower
than for the regular passers. In both samples, the predicted course
grades for the turnbacks were about one standard deviation below those
for the regular passers. For' example, in the Fixed Station Receiver
Repairman sample, where the standard division of the course grades was
12, an AR score of 100 resulted in a predicted course grade of 97 for
the regular passers, but only 84 for the turnbacks. Thus, even though
the academic turnbacks reccived extra instruction during the course,
their expected performance was still below that of the regular passers.

The results indicated that no downward adjustment of the course
grades was required for turnbacks. The extra instruction did not inflate
their grades beyond what could be expected for their level of aptitude;
in fact, their expected performance was poorer than for the regular
passers. An upward adjustment to make the two regression lines coincide
would do violence to common sense. Decision was therefore made to accept
the grades for the turnbacks as assigned by the schools.

-8-
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An effect of pooling the two groups is that the relationship between
grades and predictor becomes more curvilinear. The curvilinearity will
be such that at the low end of the scale the line will rise more steeply,
while at the upper end the line will become flatter. The extent of cur-
vilinearity will depend on the proportion of tarnbacks, the difference
between predictor means, and the difference between criterion means. In
the two samples analyzed, a straight line appeared to fit the predictor-
criterion relationship well. Since the percentage of turnbacks in most
of the remaining 100-plus courses is smaller than in these two courses,
the impazt on linearity of regression of pooling the turnbacks and
rege~t2 passers is expected to be small.

Another implication of pooling the turnbacks &nd the regular passers
is that the standard error of estimate for the pooled group will be in-
creased (se3e Table 2). This result would mean that the accuracy of pre-
diction for the total sample is not as good as for either subgroup sepa-
rately. In the present state of knowledge, however, there is no way of
predicting before the class starts who will be an academic turnback.
Further research is required to find moderator variables that would
identify the potential turnback. Until such predictors are found, the
reasonable solution is to use a common regression equation for the total
sample, even though the errors of prediction are larger than for the
separate subgroups.

There remained the question of what grades to assign turnbacks for
whom no grades were reported. For each of the 100-plus courses, the mean
grades for the regular passers and for the turnbacks with grades were
computed. If was found that the means of the turnbacks clustered at a
point about one standard deviation below the means of the regular passers.
The decision was made, therefore, to assign to the turnbacks without
grades a grade one standard deviation below the meF.n of the regular
passers. Separate means and standard deviations for the regular passers
were computed for each course. All academic turnbacks could thus be in-
cluded in the validation studies. Their criterion grades would be those
assigned by the school, or, if no grade was reported, the grade that
falls one standard deviation below the mean of the regular passeis.

SUMMARY

Criterion data were collected for about 24,000 cases in over 100
Army training courses. About 20 percent did not complete the course in
the regularly scheduled time. The course grades for academic failures
and turnbacks, if available, are of questionable meaning. Because the
performance of these groups tends to be below average, they could not
be dropped from the analyses without biasing the results.

-12-



Regression analyses were conducted to find estimates of scores for
academic failures and academic turnbacks. For academic failures., the
decision was made to assign scores so as to retain the linearity of
regression of grades on a predictor of known validity. It was found
that a single score for all failures at the point one standard deviation
below the minimum passing score met this requirement. For turnbacks8,
the issue was whether to lower their grades to compensate for the extra
training they received. Results indicated that the grades of the turn-
backs were, in fact, lower than for the regular passers. No penalty was
imposed on the grades of the turnbacks; they were used ae assigned in
the courses, or, if no grade was available, they were assigned a score
about one standard deviation below the mear. of the regular pass -s.

- 13
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